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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid-state 
imaging device performing a novel image- signal read- 
out operation. 

SOLUTION: The solid-state imaging device comprises 
a semiconductor substrate, and a plurality of pixels 
formed on a semiconductor substrate each having a 
first MOS transistor structure comprising a light 
receiving element receiving incident light to generate 
signal charge, a first floating gate arranged on the 
semiconductor substrate while being connected with 
the light receiving element, and a first control gate 
being coupled capacitively with the first floating gate, 
and a second MOS transistor structure comprising a 
second floating gate arranged on the semiconductor 
substrate while being connected electrically with the 
first floating gate, and a second control gate being 
coupled capacitively with the second floating gate. 
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rtt, f Jii^-^y ho — A"7* — FWGi>7n-T-f V 

^t*- hFGtMtS^v^v^CwiD fc/h£ 
<*5. 7D-f^^-hFGIt SfiWft^^ 
M^C h i^r-rv<->^ v^c o £Jg|&l,TV^ 0 
[0 0 6 1 ] f-n-yu^- MO^CJ: 9, 
aHMEK**. 7p-t^^- FFGSr^ 30 

«*ffiOft&Sr*iJffl-f 5<dtt, St&^V ho-y^ 

[0 0 6 2] &oT, ^-f^/l'ffl*fiwHffl[4-1*ta-rSro 
lt*iilL^>i-n-/^-hRGi:J;0 7.^4fff 

[0063] 13 (a) izmv. ffi F 7>^*?<oy— 

5„ Jgjtfl|4 2Wt. *H^t-KronS«*2 5±^ 
■eWPSrJBriEL. *roiiilfrfFSi-S!S*, Wh5>^ 

-7 4i\s? 4 3 7i^ff$fiic$n, #7-7-f/U* 4 3<7>±)C 

It, 7-fi'ouyX4 4^MSnri-^. 50 



[0 0 6 4] A«7t4 5 14, -7^?DUyX4 4fM 
*7-7^/^43 £iiiSLfc?£, S^Hf 4 2W 
P^QgR^iioT* Y?4*— F'2 5|cAlft5„ nlS 

[0 0 6 5] nSnllS25(4, *hy-ft-K0*y- 

5T-^^tfc^U^ Fn F 7 >^**<7)7 

n— tV b FG(CjiA-r5o ^77^ 

**<73:7d— r-f V^*"- Mi, K*WLh7^# 
»7n-f ^>^7'-hit ) *Iffe5fc*, StA^ft 
fc^i/? Fn>-<4, SS^ffiL l-7>'^^»7D-f-f 

[0 0 6 6 ] ftii^l-y^^wy-^tt, « 

tts. fc*s» F^v'x^roy— ^-M^ic^-— ^ y y 
[0 0 6 7] ^Ji* h^ t- hSrfflv^Ctld 

So 

[0 0 6 8] STtSCtCTtTiSAW-r 5 t, il/nny- 
*-/U2t£r3&£-f 5„ ^ U-y F D >i4n^y-^.®i^(C 

FWGfc-it/f F'W >WD(-SEE$rfpA0i-5 o 

Myj;, MOS F 7>"^^^fl|it(7)^-v^/Kc 
SDii§iaT*-y hxu7 hny|;45. r 

-^B#P B T (->■*• y*-*e-KIC*H£0 FGICffiA-T 

[0 0 6 9] g[J*>. S^iA^ny F n-/u^- FWGlC 

«4LfcliSf^7n-f^W- F FGICi£A-r5& 
g^-TS. SS^-m L, => ^ F-n-zuy- FRGtiotSI 

^7*- hFGifts«fflfaAlcj:or*ftLfcHI««EK<k 

[0 0 7 0] * h^- KPDlcSffi$nfc«?ffSrWi±I 
■TSICI4, 1113 (A) i;*tJ:9i;, n^Sffiio^m 
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10 0 7 1 ] ^Tts, m^-m.ffi-mzffli&v t hco^ftt 10 

vth£tti;^f-§-i LTK*m-r. 

[0 0 7 2] TfeSt ^^-iC^S^^ffi^S^ii^^ V h 

~.C9&AiiPfi±£tl5, *7t, TytS^C^J LfctffS 

T\ f^ii^^y hn-yvy-hWG, aS^-tHL^Vh 
n-,uy-hRG. IJ^KMyWD, SS^tiBLK 

l k x z> &m mm m * 5 . 

[0 0 7 3] (ftS^^) MIC, ya-y-j 

hFG«f«lWBIftC#*SLfc»««*«?(f«:l»* 30 

-r-s. —Axic. ffi^tyt^t-iiy-xs, km 

WD RD WG 

m£&Z* Vcc 0 Vpp 

Open Open -Vpp 

Sl^ttJL 0 Vr 0 
TtfcU Vpp > Vcc > Vr > 0 volt, Vd T'fcS, It 

FGIC«?ffSrffiA-r5fc*l-, 3>hn-;l,y-hWG 
£ KM vWDIc-eix-fft V p p £ V c c 4rMQ-f -5,, 
K^ttSL-rottfi, Steffi b KM VRDlwV r SrEfiao 
Lfc#e>. V h n— /uy— h RGi;5TSai 

^Pfi^oLr. mz-m l> ^ y w^Y^/u^^vi-snsco 

ttSnmWESrfctiH-*. 7D-f^>^-hFG*m 

£^-f„ St&^V hn-yuy- hWG&l^SI^-ajL 

h n-yU-7 1 - h RGIC^wmjdE (-V p p) 50 



[0074] *n»«i|icist^rt>. ^<o*»ro? f -#ifl 

G. RGiSi (*>5mip pawi/) KfcJE&HHraL. 
S«(cm^f 4- 6 1 # & < 77 * £ 04 ic IftB^ -f 5 „ 
[0075] fc*s, fe&co^fgt* * * y t ft/j: 9 . f 

ft) m^-thUkii^o— 'stff— Y FG^coSiSffc 

[0 0 7 6] Steffi Uli. miSEoi 5 icSS^tb L^FJf^ 
|?|^<D:=i > h D-/i/y- h RG . K M Die 

hB — /uy— hRGC0HJI$r^t±Ji-5o *EB#tttt*ro 

ii^L KM vWDIC|b]^f(cS# -^JESrEPADLT^a 

[0 0 7 7] ^ttS Lfc^filVth (i, *fi(C*ft£; Lfc 

*aug«&a*Rrte»ix, »t-T5#K«£E (v r e f) 
id, Nf -y h (Ni±2«±«3Sft) roiT-ftsnfc^- 

[0 0 7 8 ] m^wfS^- it*aL. iH*»f^lc 

[0 0 7 9] 
[«] 

RG RS p^^/U 

0 0 0 

—Vpp Open Vcc 

Vd 0 0 

( P ^*/U) (ClE<DmJ£(V c c)43lAai-So 

( p r>;r/l/) (C^l^ftA^So 

[0 0 8 0] B4t#ILT, *H**ffcSSBw»f^->' 

[0 0 8 1 ] B#S>I t 1 ICifc^T n ffl. StgiClEmfi (V 
cc) SrPPSDL. S3tfflifififl-fe4«ffi*S«<c»#m 
L. ^t-yhti. jS^tiiU^T^, a#Si|t2tcJo^ 
f . S^iA^- KM yWDfl)fE?rV c c H, = > h 
a-ivf- hWGtcM^»* ~^^EE (Vpp) SrPfl»D 



(9) 
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[0 0 8 2] mm t 2ri><b t 3<Z>fflU:ftl::,J:oT$g£L 
( t 3 - t 2) «s«3t«*IUEP*>->-r y* — * f- KlcSt 

[0 0 8 3] 3tff-§-WFG-Wg« (Gft) tr»T». 
B#a>]t 4 *»blE»«*0>0E*ttil- H**l] t 4 lc*3 
^t, K^ffiL KU"C VRDSJE&V r t U Sg^-di U 10 

[0 0 8 4] B#M t6Ht 7«orat-*3V^TS#^ = 
yl-n- /uy-fWG. g^ttiL^V ho— /uy— l-R 
GfC}H*«JE-V p p SrBtfJOLT, 7a-f-fy^- 

hFGfrotf^, p !>ai/U«Kl§l*ft<. 

[0 0 8 5] ^-mfiiB^I-fcSFGW^fir^— feo>'<7'y 

Jfrafi;A5<t?i:, BSri:ro7n-f-f y^y-h 20 

[0 0 8 6] #>*!IWS4P7d-t^ 
&x.TSS^ffi LB#(C ~ n lb <7V< 7 y ^W^WSrStt X® 

*) Lti>< rttckO. JE*43t«-S-^a<J<««[* 30 
[0 0 8 7] yv—^-i^W— h FG^co^iim 

rot*, *ffiffiA*rS*f-Lfci«aL 

X*s|Bl«*t-i3C0, VtM£SKj£-fr5. 3rffl7*>r**- 

T) . S#ii^>^y 9ff^£;*-7:tfcfilc-r5 - tic J; 
0, T^?-7-St^t5:t«#^ 

[0 0 8 8] «±*«[«HCJ:o-C*«^«:«WLfcas. 
^^fi-ix'blcSJPS$n-5 fcnT-l±4i'. e*l;if£ff * 



[0 0 8 9] 

FGCSAtS: tic J; 9H^fl: («%) £1£EEfiilc£ 
»U -B#^(c(*^T-#5 0 
[0 0 9 0] ®flm*2jSe»S:3l31U ^«^->^ry 

[0 0 9 1] ir/KDx<T'>^ J ^/-r^'<73^$:§:(t(c< 

[0 1] *IEM(Olllt«KJ:5H*«fk»«ro*«0B6 

[112] HioSKWtfkSSM^fflv^^***^*^^ 

[0 3] W*«it«r*-*-WrBnia, *J «fcU«Pfl5!a-eS>5. 
[04] H#HWfcSi«i7>ibf^Sr*J»i-5«#«>^-f 5 V 

[i5] SMI ia 5MO s IBMtgtrof I@ 

[16] t£*ftfiflcj;5 I T-CCDllSiMIn 

[B7] <£*&^lcJ;5CMOSS[iffc«f£i£g<7)^« 

P X H^t 

P D 7)-— Y 

wm st&^^-yisiT- 

RM i?^ttJL7<^y3gT- 

WG > h n— Y 

RG Sc^aiL=i> h a— V 

FG 7D-T-fy^-|- 

WD S^ii^"- KH" > 

RD RfrtaL KU-fV 

RS i^L7-^ 

COMPttgJSs 

SA ir^^T^T 0 

C S ^Stfl^ 

10 ->y 

2 0 pS7i* 

2 1. 2 2, 2 6 n'SS« 

2 3 p-mmm (ft*^ 

2 5 n^H^ 



Wf^ 2002-280537 



[11] [112] 




[15] 



*¥'>7hU-^^ HSR 



^ — 109 ' 
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[#tttt2E«] 

[flitij B ] W-rft 1 4?2fl 2 2 B (2 0 0 2. 2. 2 

2) 

[*|}IE*t*JSB*] 0 0 5 6 



[ 0 0 5 6] 7B-f^y^-hFGIi, «fttftfiH«X 



(51)Int.Cl. 7 
HO 4N 



F^ — 4M118 AA02 AA05 AB01 BAH CA04 
DD03 DD09 DD12 FA06 FA26 
GC07 GD04 

5C024 CX54 CY42 GXOO GX03 GY31 
GZ01 HX01 HX13 HX23 

5F083 EP02 EP23 EP24 EP62 ER02 
NA04 ZA12 

5F101 BA03 BA04 BA12 BB04 BB05 
BC13 BD06 BD09 BD13 BD22 
BD38 BE02 BE05 



